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Sand Thermal Energy Storage ( SandTES Pilot Design \))f;‘}'

APhase
AAwarded 03/01/2021
AFunding:$249k

ATimeline:03/01/2021c02/28/2022

APhase |
AAwarded 03/01/2021
AFunding:$995k

ATimeline:09/01/2022:08/31/2023
ASite Hosty{ 2 dzii KPRnIG&DN

ATeam:EPRI (prime), Andritz, CDM Smith,

Southern Company, and Technische

Universitat Wien (TUW)
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Objectives

Phase |Perform a feasibility conceptual
study on the integration of a 10 MWhe
{FTYR¢e9{ &aeauisSy--e® {
Plant Gaston.

Phase |IPerform a prefront-end
engineering and design for a nestep pilot
at Plant Gaston. By enacting the pilot,
SandTES will advance to Technology
Readiness Level (TRL) 6 and enable
commercial readiness by 2030.
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How It Works:

SandTESOverview

generator.

Heat from a thermal plant or electricity transferred t
and from sand in a countaaurrent bubblingbed heat
exchangeto generate steam for a steam turbine

Benefits:

Challenges:

ALowcost material with
high availability:
$46/tonne

ASmall plant footprint

ASystem inertia

Azero fire risk

AHeat transfer process is
more complex with a
solid material

ARequires extensive solic
handling equipment that
may introduce reliability
iIssues

Applications:

Integration with existing thermal power plants or
pumped heat energy storage systems

Thermal Oil

- Courtesy of Technische Universitéat Wi
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SandTES Heat Exchanger Operation
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Overall System Operation

odnd
R
|
!
cT BE HT
~ Toc
sond |y o o sz 15
o ) (( SRR
. - S ﬂ
(T \ N
B1 N N ? B B2
....... = >_ = | | - : SR
Fluidizing mé. / 1’ N W TR Fluidizing
airto TES | B air to TES
e AN O
| | Fluidizing
c | ! i gir to chimney

3 F Line types:
1 Solid ... Charging
''''''' Dashed ... Discharging

Dotdashed ... Fluidizing air

© 2023 Electric Power Research Institute, Inc. All rights reserved.

B1 ..
B2 ..

. Blower 1
. Blower 2

BE ... Bucket elevator

C ... Chimney

CT ... Cold storage tank
DC ... Downcomer

F ... Filter

HT ... Hot storage tank
HTF ... Heat transfer fluid
IDF ... Induced draft fan

R1 ...
51 ..
S2 ..

Recuperator 1
Recuperator 2
Screw 1
Screw 2
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Phase Il Goals © @

AFIt Iinto the existing infrastructure and footprint for the Concrete TES (CTE

'bProposed concept fits seamlessly, reducing risk and;@significant

portion of the nexdstep pilot cost would have been constructing
infrastructure (>$2.5M)

Al F NBS Sy2dzZaK (2 | R@1TMWNeSith{l0 hbirstdardtiont
was chosen to achieve TRL 6. This is a scale up by factor of ~10. 10 hou
chosen to illustrate the capabillity to go to longer durations.

AC g2 GF Yyl 2 Nlwstandaisign Ehgserkto rEiduce costs and
complexity and fits with most of the commercial designs as well.

AYSS L) O2aila GimfasStatddlnghe bidh

Goal: Develop a pilot design with the highest chance of success
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bhase | Tasks e

hase Il Tasks s s

7 2o

1. Project Management and Planning: Monitor and control the project and project reporting and review
needs for the next-step pilot.

2. Complete a Pre-FEED Study: Detailed design effort for the integration of SandTES to the designated
host site, Plant Gaston, at 10-MWhe scale, including AACE Class 4 capital costs and performance
estimates.

3. Update the Phase | Technoeconomic Study: Update on the cost and performance for commercial-
scale applications of SandTES integrated with a thermal power plant for several markets.

4. Update the Phase | Technology Gap Assessment: Update based on learnings from the pre-FEED
study on potential gaps of SandTES and how they will be addressed to be commercial by 2030.

5. Complete an Environmental Information Volume: Compilation of an Environmental Information
Volume (EIV) for the site, in preparation for the National Environmental Policy Act (NEPA) process.

6. Update the Technology Maturation Plan: Update the technical review of the technology readiness
level (TRL) for the system and the plan to advance it through TRL 9, commercial readiness.

7. Update the Commercialization Plan: Update the plan for commercializing SandTES based on the
evolving energy storage market.

Seven tasks in the one-year project
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Project Org Chart
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Task 1.0; Project

Management and Planning
PM: Andrew Maxsorg EPRI

1.1 Project Managemen
Plan

Andrew Maxsonc EPRI

ndrew Maxsonc EPRI
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: NATIONAL
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DOENETL
Project Officer
Jason Hissam

Technical Manager

I‘

Scott Humeg EPRI

Task 2.06; PreFEED

Study

Task 3.0; Technoeconomic
Study

Task 4.0; Technology Gap
Assessment

1.2 Technology
Maturation Plan

Andrew Maxsonc EPRI

1.3 Adjust Project Tea
and Obtain CosShare
Commitments

Andrew Maxsonc EPRI

PM: KevinMontesanto g PMs: Scott Hume EPRI; PM: Scott Hume; EPRI PM: KevinMontesanto g PM: Andrew Maxsorg EPRI
CDM Markus Haiderg CDM I CDM I
———— I ]
2.1 Update Technical EPRI, CDM, Southern > EPRI and TUW EPRI, CDM, Southern > EPRI and TUW
Design : and TUW . and TUW

EPRI, CDM, Southern

and TUW
EPRI Team:

2.2 Capital and

Operating Costs

EPRI, CDM, TUW, an{l
Southern

Er,rR2l 4

2.3 Performance

EPRI, CDM, Southern
and TUW

Task 5.0; Environmental

Information Volume

Task 6.0; Technology

Maturation Plan

PM: Markus Haideg TUW

|

8.1 Market Assessmen

EPRI, Southern, and
TUW

Dr. Andrew Maxson

Sr. Program
Manager

8.2 Domestic and
International Market
Applicability

EPRI, Southern, and
TUW

Scott Hume

Technical
Executive

za Southern Company
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WIEN

Jacob Rushkoff

8.3 Development of Useg
Cases

EPRI, Southern, and
TUW

Engineer/

Scientist |l

8.4 Advantages of the
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UNIVERSITAT

ANDRITL

Technology
EPRI and TUW
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Existing Site and Proposed Pilot

A Concrete TES (CTES) testing underway this year

A CTES modules will be removed, steam supply and
condensate management infrastructure will be
available for the SandTES installation

SandTES pilot system will utilize existing test site

© 2023 Electric Power Research Institute, Inc. All rights reserved. (e =1r=]



Interface with Existing System

Condensate

Cooler \

Condensate Superecritical
Connection P |

Steam. —_—
Connection

AElectrical panel confirmed
to support SandTES pilot
loads:
¢ Bucket elevator
¢ Fluidization fan
¢ Damper actuators

AEXxisting CTES control
system will be removed,
SandTES dedicated system
will be installed

Condensate
Tank
4

Main steam and condensate lines are only HP interfaces
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Interfacing Main Steam System

N Y .
Existing from CTES project
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